The effects of different daylengths (12 and 16 hr) on hatching, invasion of the host, and reproduction of different populations of potato cyst-nematodes on European potato plants, Solanum tuberosum ssp. tuberosum, were studied. Invasion and root weight were greater in plants grown in 16-than in 12-hr days. The ratio of male to female larvae of G. pallida hardly changed but the ratio of male to female G. rostochiensis larvae was greater in 16-than in 12-hr days. Populations of both species from Europe tended to produce more cysts on plants grown in 16-hr days, but G. rostochiensis from Peru produced more on plants grown in 12-hr days. Hatching from cysts produced in 16-hr days was also greater than from those produced in 12-hr days but no significant differences between activities of root diffusates produced in different daylengths were found.
The depth to which light penetrates into the soil is small and many soil animals never expose themselves to full daylight or sunlight. Plant-parasitic nematodes depend ultimately on light as a source of energy, which they obtain through the plant, but direct light can affect only those nematodes that live above ground, e.g. Ditylenchu.r spp. and Aphelenchoide.r spp. It is doubtful if light has any influence on nematodes in the soil, other than indirectly via the host plant. The closer the association that nematodes have with their hosts (e.g. cyst-nematodes and root-knot nematodes) the greater must be the chance of such an effect occurring. Many interdependent factors in a plant's environment affect it, directly or indirectly (Thomas, 1955) . Mokronosov, Ivanova & Zulnikova (1959) found that the sap of a European potato variety contained a larger variety and amounts of amino acids in daytime than in night-time; in plants 15-20 days old the amino acid content was much smaller in short days than long days. Quantitative changes in ribonucleic acid content of potatoes in response to photo-period and temperature have also been found (Oslund, Li & Weiser, 1971) . A direct effect of light on potato cyst-nematodes has been found during hatching of G. Yo.rtochien.ri.r. The emergence of juveniles was unaffected by exposure to diffuse light but bright light stopped emergence (Lownsbery, 1950; Fenwick, 1951) . Long days influence the reproductive rate and pathogenicity of the root-knot nematode, Meloidogyne incognita (Tarjan & Hopper, 1953; Gillard, 1961 ) and Ellenby ( 1958) found that G. ro.rtochien.ri.r produced fewer females on roots of potatoes grown in short days than in long days. Evans, Franco & de Scurrah (1975) reported that G. rostochiensis and G. pallida have distinct distributions in the Andes and suggested that the effects of daylength on the hosts may have influenced their distribution. *) Present address: International Potato Center, Apartado 5969, Lima, Peru. Different parts of the potato cyst-nematode life cycle may have different environmental requirements for optimum development. Information is needed on environmental influences during hatching, invasion and reproduction. Some of these influences have been studied in G. rostochiensiJ, but little work has been done on G. pallida. Our experiments therefore studied the effects of different daylengths on populations of both species of potato cyst-nematodes.
MATERIALS AND METHODS
Potato plants of two varieties of Sohnum tubero.rum ssp. tubero.rum were planted in 9 cm diam. plastic pots and inoculated with hatched juveniles from cysts produced on potato plants grown in a greenhouse. The varieties Arran Banner (main crop) and Arran Pilot (early) were grown in Saxcil cabinets at 18 °, 70-80% RH, 2700 lumens, and daylengths of 12 and 16 hr. Fifteen days after planting (March, 1975 ) , 3000 juveniles from each of the five populations in Table I were added to each pot. Seventeen days after inoculation, the number and sex (where possible) of juveniles in the roots of three plants from each treatment were determined. Ten weeks after inoculation, watering was stopped and the soil allowed to dry. New cysts were then extracted and counted. To study hatching from the newly formed cysts, root diffusate was collected from uninoculated Arran Banner potato plants grown in the cabinets in the different daylengths and tested on cysts produced on Arran Banner plants grown in both daylengths. Batches of 2 5 cysts were placed on 5 mm diameter sieves standing in glass tubes partly filled with root diffusate and kept in an incubator at 20°. Each treatment combination was replicated four times. At weekly intervals for 10 weeks hatched juveniles were collected, counted and fresh root diffusate added.
RESULTS

Host development
In 12-hr days both varieties had large soft leaves and light green leaflets; internodes were short, stems brittle and no flowers were produced. In 16-hr days both varieties had small hard leaves and grey-green leaflets; internodes and stems were longer. However, Arran Pilot plants were shorter, produced more stems and stolons, and flowered and matured earlier than Arran Banner. Fig. 1 shows the effects of different daylengths on 32 day old plants. Both varieties produced more roots and
